Attorney Docket No: A &I182 

Adjusting Devige fqi 4 Tt^yQttlg Pull Of 
internal Corabu?tion Engine 
Background of the Invention 
5 In handheld portable work apparatus, the tool ia driven by 

an internal combustion engine to which a mixture, which, is to be 
combusted, is supplied by a carburetor. The power output of the 
internal combustion engine is adjustable via a throttle pull. 
The throttle pull has a pull wire which is connected to an 

10 actuating element which, in most cases, is the throttle flap of 

the carburetor. The carburetor is fixed to the inlet of the 
engine with a spacer interposed therebetween in order to make 
possible a compact contour of the housing of the engine and to 
counter an unwanted influencing of the temperature of the 

15 carburetor by the heat of the engine. The pull wire is guided 

via an adjusting device in order to adjust the effective length 
of the pull line and therefore the idle position and full-load 
position of the carburetor. The adjusting device comprises a 
pivotably journalled tension piece. The tension piece is 

20 journalled with a bolt which is provided with a spring nut for 

securely holding the same. This asseinbly movement can be 
automated only with difficulty and is therefore still carried out 
manually and therefore is time intensive. Furthermore, it has 
been shown time and again during the operation of work 

2 5 apparatus, which are equipped with such a throttle pull guide, 

that a precise adjustment of idle is only possible with a 
corresponding expenditure of time. The adjusting device is 
further subjected to considerable vibrations of the engine which 
ultimately can affect the adjustment of the length of the pull 

30 wire. 
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Summary of the Invention 

It is an object of the invention to provide an adjusting 
device for a throttle pull of an internal combustioa engine which 
is easily assembled, 
5 The adjusting device of the invention is for a throttle pull 

of an internal combustion engine including an engine of a 
portable handheld work apparatus . The engine includes a 
carburetor having an actuating meirber and the throttle pull 
includes a pull wire connected to the actuating member. The 

10 adjusting device includes: a spacer; the carburetor being 

connected to the inlet of the engine with the spacer being 
disposed therebetween; a support; a tension piece having a 
pivotabie arm on which a segment of the pull wire lies and the 
tension piece holding the segment by being in contact engagement 

15 with the support; a bolt for pivotaily journalling the tension 

piece on the spacer; an adjusting screw threadably engaged in the 
pivot arm for adjusting the position of the tension piece; the 
adjusting screw being disposed radially of the bolt and being 
screwable out of the pivot arm in a direction toward the support; 

20 the tension piece and the bolt being configured as a single 

piece; the bolt defining a longitudinal axis; and, means for 
securely holding the tension piece in the direction of the 
longitudinal axis. 

The adjusting device is provided with a tension piece which 

25 is pivuLabL^ juuLuollcJ uii Lhe ayen^ai. Ly utcdut of a bolt fomed 

thereon as one piece. A segment of the pull wire lies 'on the 
pivotabie arm of the tension piece. The pull wire holds the 
tension piece in contact engagement on a support. The effective 
length of the pull wire is adjustable with an adjusting screw. 

30 The adjusting screw lies at a radial spacing from the bolt and 



can be screwed axially out of the pivot arm in a direction toward 
the support. 

A conmon coraponent can be assembled onto the spacer because 
of the one-piece configuration of the tension piece with the 
5 bolt. According to the invention, the coitimon component is held 

in the axial direction of the bolt by a form-tight connection. 
In this way, only one contponent has to be attached to the spacer 
during assembly and the complex axial attachment which was 
required previously is unnecessary. 

10 A practical form-tight holding of the tension piece to the 

spacer is provided by a key which projects radially from the 
bolt. The bearing eye of the spacer is provided with a through 
cut or opening which has a cross section corresponding to the 
key. The key forms a bayonet latch with the bearing eye in the 

15 built-in position of the tension piece with an angular offset. 

The key on the bolt and the through opening on the spacer are 
provided at such an angular position relative to each other that 
the bolt can be pushed into the bearing eye in an angular 
position during assembly of the tension piece and this angular 

20 poaitio-:i lies outside of the angular pivot range of the tension 

piec=: which can be adjusted with the adjusting screw. The key 
Cf-n then lie approximately perpendicular to the axis of the 
adjusting screw. For an angular offset of the key relative to 
-he through opening of approximately 10° to 120° (preferably 

25 approximately 90°), the tension piece can be seated in a position 

lying far outside of the adjustable angular pivot range and can 
be brought into the assembled position with a rotation during the 
assembly of the tension piece. The key engages behind the 
bearing eye of the spacer and ensures the axial form-tight 

30 holding thereof. 



Preferably, the tension piece is pivotally movably mounted 
between the respective mutually adjacent sides of the carburetor 
and the spacer with axial guide play in the axial direction of 
the bolt. The carburetor itself can serve also as a single 
5 measure for axial form-tightly holding the tension piece. The 

tension piece is held in every adjustable position and is secured 
against the vibrations of the engine. On the side facing toward 
the spacer, the tension piece is guided on a surface which is 
formed on the spacer in the vicinity of the bearing eye for the 

10 bolt. An advantageous guidance on the side of the spacer facing 

toward the carburetor is advantageously formed by a support 
channel configured on the spacer in which a support projection is 
guided. The support projection projects radially from the 
tension piece. The support projection is preferably arranged on 

15 the support side of the tension piece at the elevation of the 

bolt and lies on the support channel of the spacer when in the 
assembled condition. The support side of the spacer has the 
adjusting screw. The support projection has a radial contour 
curved about the bolt axis so that in every adjustable tension 

20 position of the tension piece, a support is provided and, in this 

way, only reduced shearing forces develop in the bolt. With an 
adjustment of the tension piece, the support projection rolls on 
tlie support channel. In the tensioned condition of the thrortle 
pull, the occurring transverse forces are carried exclusively by 

25 the support projection and the bolt is held free of shear forces 

and therefore only has a guide function for the pivot movement. 

In another embodiment of the invention, a guide wall is 
formed on the support channel and radially overlaps the support 
projection of the tension piece. The guide wall holds the 

30 support projection, and therefore the tension piece, in axial 



direction. The guide wall and the support projection lie 
essentially parallel to each other advantageously with guide play 
in the axial direction of the bolt whereby also an axial guidance 
is given cn the side of the spacer facing toward the carburetor. 
Brief Description of the Drawings 

The invention will now be described with reference to the 
drawings wherein: 

FIG. 1 is a plan view showing a brushcutter guided by an 
operator; 

FIG. 2 is a side elevation view of the drive unit of the 
brushcutter; 

FIG. 3 is a longitudinal section view of the drive unit of 
FIG. 2; 

FIG. 4 is a perspective view of a tension piece for the 
tJnrottle pull; 

FIG. 5 is a side elevation view of the tension piece of 
FIG. 4; 

FIG. 6 is a perspective view of a tension piece; 
FIG. 7 is a perspective view of a spacer; 

FIG, 3 is a section view of a tension piece shown assembled 
on the spacer; and, 

FIG. 9 is a side elevation view of a tension piece. 
Description of the Preferred Embodime n ts of the Invention 

The handheld work apparatus shown in FIG. 1 is a 
brusricutter 1 for cutting grass, brush or the like. A handle 
bar 41 for guiding the brushcutter is attached to a guide wand 40 
of the brushcutter 1. The handle bar 41 has handles 42 at its 
free ends which are grasped by an operator 4 3 for guiding the 
brushcutter 1. The operator 43 carries the brushcutter 1 via a 
carrying belt 44. 



A drive unit 2 is mounted at the rearward end 46 of the 
guide wand 40. The drive unit 2 con^rises easentially an 
internal combustion engine 3 {FIGS. 2 and 3} mounted in a 
housing 28. The engine 3 drives a work tool 45 at the forward 
5 end 47 of the guide wand 40 via a drive shaft journalled in the 

guide wand. In the present embodiment, the work tool 45 is a 
rotating knife blade and is guided by the operator 43 in the 
arrow direction 4 8 back and forth over ths surface to be cut. 
The handling of the brushcutter takes place via the handles 42. 
10 The drive power of the engine can be adjusted at the handle 42 

via a throttle pull 10. The throttle pull 10 is a Bowden cable 
which is guided into the drive unit 2 and whose pull wire in the 
interior of the cable is connected to a carburetor 4 (FIG. 3) 
allocated to the engine 3. 

15 The dj-ive uuiL 2 ctu-^oiJiMy Lvj PIGS. 2 and 3 iix^ludea a. 

housing 28 in which an engine 3 is mounted in a compact 
configuration v/ith the associated ancillary devices. In the 
present embodiment, the engine 3 is air cooled and the cooling 
air is moved by a blower 8 driven by the engine 3. The guide 

20 wand 40 (FIG, 1) is connected via an output stub 29 to the 
housing 28 of the drive unit 2. 

The carburetor 4 is connected to the inlet of the engine 
with a spacer 6 interposed therebetween. The spacer 6 holds the 
carburetor 4 at a distance from the engine and shields the 

25 carburetor against disadvantageous heat. The spacer S is also 

stroked by the cooling air flow of the blo%jer S. The spacer 6 
has two essentially parallel flanges. One of the flanges is 
connected to the engine block and the carburetor 4 is attached to 
the other flange. A mixture channel 9 is formed in the spacer 6 

30 through which the air/fuel mixture, which is prepared by the 



carburetor 4, is conducted to the engine. The mixture channel 9 
is configured inclined to the planes of the flanges and makes 
possible a coaapact arrangement of the apparatus in the engine 
housing. The combustion air is conducted to the carburetor 4 
5 through an air filter 7. The power output of the engine 3 is 

adjusted by a throttle flap 30 in the air channel of the 
carburetor 4. The position of the throttle flap 30 can be 
influenced by the throttle pull 10. The throttle flap 30 is 
provided with a reset device which brings about a return 

10 positioning of the throttle flap 30 and therefore a reduction of 

the drive power of the engine 3 when there is no pull force on 
the throttle pull 10. 

The operability of the throttle pull is guaranteed by an 
adjusting device for the throttle pull and this adjusting device 

15 is explained in greater detail with respect to FIGS. 4 to 9. 

The effective length of the throttle pull can be adjusted fay 
a tension piece 5 which is journalled to be pivotally movable on 
the spacer 6. The tension piece 5 is shown in FIGS. 6 and 9 as 
an individual piece and is pivotally mounted with a bolt 12 in a 

2Q bearing eye 16 of the spacer 5 (FIG. 7) . The tension piece is 

configured with an arcuately-shaped lever arm 31. A wire 
guide 20 is provided on the outer-lying side of the lever arm 31 
and the pull wire 11 of the throttle pull lies on the guide 20 
with an arcuately-shaped course when mounted. As shown 

25 especially in FIG. 5, the wire 11 of the throttle pull is axially 

supported in a wire socket 21 and the axially movable jSull 
wire 11 is guided over the tension piece 5 to the carburetor in 
order to transmit wanted control pulses to the throttle flap of 
the carburetor. The pull wire 11 holds the tension piece with 

30 its lever arm 31 in contact engagement on the spacer 6. 



The effective length of the pull wire or tension in the pull 
wire 11 is adjustable with an adjusting screw 14. The adjusting 
screw 14 can be screwed radially out of the lower side of the 
tension piece aKially in a direction toward a support 29. It is 
5 the lower side of the tension piece which is supported. In the 

present embodiment, the support surface 29 is provided on the 
spacer 6. The adjusting screw 14 lies at a spacing radially from 
the bolt 12. A torque about the axis 13 of the bolt 12 is 
brought about by rotational movements of the adjusting screw 14 
10 by the reaction force of the support 29. With the pivot movement 

of the pivot arm 31 of the tension piece in the direction of 
arrow 32, the effective length of the throttle pull is precisely 
adjustable in correspondence to the rotations cf the adjusting 
screw 14. 

15 The tension piece 5 is axial ly form tight secured and is 

journalled so as to be pivotally movable in order to ensure a 
precise adjustability of the pull wire. The tension piece 5 is 
pivotally novably mounted for this purpose with axial guide 
play A (FIG. 4) between the carburetor 4 and the spacer 6. An 

20 axial holding of the tension piece 5 or the pivot arm can take 

place via the carburetor alone. An advantageous journalling 
which avoids disturbing axial movements and is easily mountable 
is provided by the one-piece configuration of the tension piece 
with the bolt 12 . The form-tight axial holding is provided on 

25 the bolt 12. The tension piece 5 is preferably made cf plastic, 

for example, as an inj ected-molded part. During assembly of the 
tension piece, the bolt 12 is inserted through the bearing eye 16 
(FIGS. 7 and 8) of the spacer 6. The bearing eye 16 is provided 
in a planar guide surface 34 on the spacer 6 on which surface a 

30 corresponding pedestal surface 35 at the foot of the bolt 12 lies 
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in contact engagement in the assembled position of the tension 
piece 5, 

A lug or key 15 is formed on the bolt 12 of the tension 
piece 5 to provide a form-tight axial hold. The key 15 projects 
radially and is guided through a through slot 11 of the bearing 
eye 16 of the spacer 6. The through slot 17 has a cross section 
corresponding to the key 15 so that the key 15, which is inserted 
through the bearing eye, forms a bayonet lock with the spacer 6 
in the assembled position of the tension piece 5. For this 
purpose, the key 15 and the through slot 17 are provided at such 
an angular position relative to each other which lies outside of 
the possible positions of the tension piece in the pivot angular 
range adjustable with the adjusting screw. In this way, a single 
component is inserted into the spacer 6 during assembly of the 
tension piece 5 whereby the assembly and also the disassembly for 
the purpose of maintenance is facilitated. The tension piece 5 
is mountable in only such a position which lies outside of the 
position provided for adjusting the throttle pull during 
operation. An unwanted separation of the tension piece from its 
bearing is thereby prevented. The key then lies at an angular 
position disposed perpendicularly to the axis of the adjusting 
screw. 

The spacer 6 can be assembled as a component of the 
adjusting device as a common assembly group with the tension 
piece 5. In separate work sreps, the spacer 6 can be placed with 
its flange surface 18 (FIG. 8) on the engine block. 
Correspondingly, the carburetor is attached to the opposite-lying 
flange surface 27 of the spacer. 

A further stabilization of the assembled position of the 
tension piece is given by the configuration of a radially 



projecting support projection 23 on the tension piece 5. The 
tension piece 5 is supported in the assembled condition on the 
spacer 6. As FIG. 9 shows in the side elevation view of the 
tension piece 5, the support projection 23 is provided at about 
5 the elevation g£ the bolt 12 on the lower side which is to be 

supported. The adjusting screw can also be screwed out of this 
lower side. The support projection 23 has a contour 33 which is 
configured to be arcuate and is at least partially concentric to 
the axis of the bolt 12, In this way, for each possible pivot 

10 position of the tension piece 5, a support is provided by the 

support projection 23. The transverse forces, which are applied 
by the pull wire to the tension piece 5, are guided from the 
support projection 23 into the spacer 6 in accordance with the 
invention and, in this way, the bolt 12 is relieved of load. 

15 In addition to the support function of the bolt 12, the 

support projection 23 contributes to the form-tight stabilisation 
of the tension piece 5 and to the guidance of the pivot movement 
because the roll-off surface 24 is provided in a support 
channel 25 of the spacer. The support channel 25 lies on the 

20 side of the spacer 6 facing toward the carburetor. The guidance 

of the pivot piece is provided by a guide wall 26 which delimits 
the roll-off surface 24 in the axial direction of the bolt and 
overlaps the support projection 23 in the radial direction. The 
inner side of the guide wall 26 and the support projection 23 are 

25 disposed parallel to each other with guide play. The guide 

play F corresponds to the excess of the spacing of the 'guide 
wall 2S to the parallel guide surface 34 in the vicinity of the 
bearing eye 16 relative to the axial dimension between the bolt 
pedestal surface 35 and the support projection 23 of the tension 

30 piece 5. 



It is understood that the foregoing description is that of 
the preferred embodiments of the invention and that various 
changes and modifications may be made thereto without departing 
from the spirit and scope of the invention as defined in the 
5 appended claims. 
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